Abstract
Introduction
In the current competitive environment, it is becoming increasingly difficult for enterprises to stand apart from their competitors, yet differentiation is one of the techniques used to build a competitive advantage [1] . In an economic environment characterized by uncertainty, building a long-term competitive advantage is an arduous task. New technologies are emerging at an accelerating rate, the field of competitors continues to grow, and products quickly become obsolete. It is important for businesses to constantly create new knowledge and apply it in their technologies and products [1] . In this context, it is crucial for businesses to know their competitive environment and develop the ability to address opportunities and threats faster than their competitors.
With this in mind, there is one source of decisionmaking assets that remains under-utilized: data [2] .
There are two reasons for this. First, most of the data in organizations are in a semi-structured form, and second, enterprises are not aware that the data are usable [2] . Being able to better perceive the value of its data could allow an enterprise to build a competitive advantage by providing the leaders of its marketing, sales and finance departments with hard information to support decision making [1] . For example, data can be used to support new product financing, consolidate financial reports or produce better market analyses.
However, when working with massive quantities of data, it is not always easy to represent the data. For example, when examining a database containing a list of clients, it is not necessarily easy to quickly determine where the clients come from. It is also difficult to say whether they are located closer to our enterprise or one of our competitor's. In this type of situation, geospatial intelligence and, more specifically, visualization tools such as geographical information systems are playing an ever greater role in helping us obtain a clear image of information and understand various related issues [3] . Using geographical information systems and maps, it is possible to combine information from different sources on clients, competitors, suppliers and products in order to quickly grasp the locations of the company's potential markets, its closest suppliers and those clients who represent the greatest profit opportunities. This type of information is often quite significant when a business is preparing to move into a new market, open a new store or develop new offerings.
Our study examines the potential relationship between competitive intelligence and geospatial intelligence. The main objective of this study is to propose a theoretical framework that shows how the domains of competitive intelligence and geospatial intelligence may be aligned and used in combination to support strategic decision making. More specifically, we will identify the competitive intelligence practices that could benefit from geospatial intelligence and evaluate their utility to organizations.
We therefore conducted a review of the literature on competitive intelligence and geospatial intelligence.
The review identified 30 competitive analysis methods that we analyzed according to the objects of their analysis (clients, suppliers, etc.) and 20 typical spatial analysis operations. Then for each object we examined whether or not the method could be supported by the 20 spatial analysis operations. The result is a table relating the different objects of competitive analysis methods to the various spatial analysis operations. We were then able to determine scores for the utility of each of the spatial analysis operations and the potential of each of the 30 competitive analysis methods.
This study contributes to the extant literature by proposing a theoretical framework, based on the literature, that closely aligns competitive intelligence with geospatial intelligence. The framework provides a better understanding of the areas in which these two theories can be applied and used by organizations for greater impact. Finally, the study shows how organizations can make strategic use of their internal data to build a sustainable competitive advantage.
This article is organized as follows. We begin by presenting a brief review of the literature on the two main concepts studied -competitive intelligence and geospatial intelligence -and position them in terms of how they are generally understood. Then we discuss the theoretical development of our study by reviewing how we conceived the alignment proposition, meeting our first objective. We end with a discussion in which we illustrate the utility of combining competitive intelligence and geospatial intelligence, and underscore the study's limitations and the avenues it opens for future research.
Literature review

Developing a competitive advantage
According to Porter and Millar [4] , "a firm develops its business strategies in order to obtain competitive advantage over its competitors" The goal of an enterprise is therefore to build a competitive advantage and maintain it as long as possible in order to outperform its competitors. Since competitors are constantly trying to imitate competitive advantages or build new ones, it is usually difficult for an enterprise to maintain an advantage [5] . When building a competitive advantage, the objective is to develop a strong position and protect it by building barriers that are difficult for competitors to overcome. An enterprise that has found a source of competitive advantages will have a strong position in the market. As soon as the enterprise is perceived as successful, its competitors will seek to imitate it and, if they succeed, the enterprise will lose the competitive advantage. To avoid losing such advantages, they need to be built from resources that cannot be imitated or, an even safer strategy, from combinations of resources that are difficult to imitate [5] [6] .
In order to build a competitive advantage, an enterprise needs to be able to rely on either tangible resources (financial, human, physical, etc.) or intangible resources (its image, data, etc.) [6] . Although intangible resources are legitimate bases for creating a competitive advantage, often they remain poorly understood and underused [2] . This is due in part to the fact that traditional information systems often provide a fragmented and incomplete view of the organization, rendering the data difficult to find and identify [7] Business intelligence can prove very useful for making better use of the data found in an enterprise. Business intelligence consists of processes or products that are used to take advantage of an enterprise's existing knowledge to support its decision making [8] . The processes are the methods that organizations use to add value to information and render it useful so that the enterprise can defend itself and survive in the global economy. The products are information that allows the organization to make the best possible predictions of the intentions of competitors, resellers, clients, technologies, acquisitions, markets, products and services in the enterprise's environment [9] . Business intelligence covers many types of activities in an enterprise, including competitive intelligence (CI), which is the process of collecting, analyzing and applying information on products, clients and competitors to meet the enterprise's long-term and short-term planning needs. If competitive intelligence is used effectively, it can produce accurate information on the nature of a product, competitor or clients in a timely manner. This information can then be used to manage how the enterprise responds when competitors try to obtain a competitive advantage [10] . This provides the organization a significant competitive advantage.
Competitive intelligence
These days, having information on a competitor may be a crucial advantage that helps build market share in an industry. In order for an enterprise to collect information on its rivals, an enterprise will need to constantly monitor competitors' actions using various communication media (the Internet, magazines, reports, etc.). The information thus collected and analyzed will allow the enterprise to define or redefine its strategy and become more competitive [3] .
CI is generally seen as the process by which an enterprise collects useful information on its competitors and its competitive environment so that it can apply this information in its planning and decisionmaking processes to improve performance [10] [11] [12] . Among other things, CI improves the quality of decisions on investments, marketing campaigns and strategic planning [11] .
The main CI activity is the collection of information on the enterprise's external environment. This information may be presented in a variety of forms, such as reports, articles and statistical data. Although CI resembles industrial espionage, it is a legal activity that draws on public sources of information in order to develop knowledge on the competitive environment [3] [11] .
CI is not, however, limited to the collection of information. It also includes analyzing and summarizing the information to help companies make decisions that will consolidate or improve their position in the market [13] . If a thorough analysis is made of the competitive environment, competitive intelligence may help companies anticipate market developments and respond in a pro-active manner [14] .
Geospatial intelligence
Geospatial intelligence combines the features of spatial information with the unique capabilities of geolocation tools in order to reveal relationships based on the geographical positions associated with the information. The objective is to detect new opportunities and improve decision making [15] . One of the main goals of geospatial intelligence is to be able to present information along a variety of dimensions so that previously unknown trends can be spotted and models developed. This may prove very useful to enterprises focused on consumer needs [15] .
Geospatial intelligence systems are used in support of strategic, tactical and operational decision making. Gandorf et al. [15] describe these decisions, applied to geospatial intelligence, as follows:
Strategic decisions refer to the enterprise as a whole and are made less often than tactical or operational decisions. They are governed by factors external to the organization's processes and procedures. Strategic decisions may deal with making land acquisitions, approving new branches, defining a new line of products or opening a new store. Even though decisions have to be made by individuals, choices may be supported by reporting tools, data or analyses.
Tactical decisions determine how the enterprise will manage its processes, clients and procedures. Their effects are usually short-term, and the entire decision-making process is rarely automated. However, they may be supported by analyses and reporting. For example, tactical decisions include purchasing machines or hiring staff.
Operational decisions deal with current actions and are made frequently. They generally deal with the process by which resources are transformed. For example, sending orders to suppliers or managing inventories.
In order to support different types of decisions, geospatial intelligence draws on spatial data. This data may be explicit, such as the locations of highways, streets, residences and commercial buildings, or abstract, such as designating a region by its postal code or by sales territory [16] . The data may also be implicit, such as a zone that is very likely to be flooded or where a certain client segment is predominant. The data is generally represented by a point, line or polygon that indicates the position of the object, road or zone describing an area [16] [17] . The geographical data may be combined with a series of unique attributes (non-spatial data), hence giving more value to the information [16] . One of the qualities of spatial data is that it can be represented on a map. There are two ways to represent spatial data on digital maps: either through a matrix of pixels (raster maps) or as vectors (vector maps) [16] .
According to Davis [16] , geographical data may be placed on a map. Non-spatial data, which are not associated with a specific location, may also be used with tools such as geographical information systems. The difference between locational and non-locational data is illustrated by a house: while its address is considered spatial data, its color and size and the name of its owner are non-spatial data.
Geographical information system
Spatial data may be processed with tools such as geographical information systems. Geographical information systems are computer systems that capture, store, model, receive, check, integrate, handle, analyze and display spatial data using digital maps [3] . The main feature of a geographical information system is that each record and each digital object is associated with a geographical location.
Geographical information systems may help companies and governments understand exactly where their trucks, employees and resources are and where they need to be in order to serve a client, as well as the best path from one location to another [3] . This can be achieved by taking the company's internal data and combining it with demographic data or market analyses by determining relationships between the data and postal codes. Geographical information systems will then automatically assign a latitude and a longitude to each record of the data that one is mapping [18] .
Geographical information systems may provide considerable useful information to support decision making [19] . The information's graphic format makes it easier to visualize the data and hence analyze great quantities of data. For example, geographical information systems are used by governments to Proceedings of the 44th Hawaii International Conference on System Sciences -2011 support financial planning, design and construction, service authorizations and emergency preparations [20] .
Theoretical and conceptual development
First, this section explains how we selected the competitive intelligence methods and the geospatial intelligence operations used to develop our theoretical framework. Second, it explains the theoretical framework. This framework shows that, when properly aligned, competitive intelligence methods and geospatial intelligence operations support the strategic decision making process.
Selection of methods and operations
Competitive analysis methods
Competitive intelligence and, more specifically, competitive analysis methods are used to monitor the competitive environment. However, these methods, despite being efficient, do not allow enterprises to be as responsive as they might wish in response to changes in the environment. The complexity of these methods requires specific skills, and the time required to implement them does not allow enterprises to be nimble enough in highly competitive environments. Furthermore, the results of these methods take the form of long reports that demand a sustained effort on the part of managers to properly understand and interpret them.
We therefore believe that geospatial intelligence (GI) may be able to make a considerable contribution. First, in terms of their information processing capacity, we have seen that spatial analysis operations can be applied at certain stages of competitive analysis methods. This will improve the processing of part of the analysis and, as a result, various sources of internal and external data can be applied and the collection of information on the competitive environment will be simpler. Second, the opportunities for representation offered by GI bring a new dimension to how results can be represented, such that they may become easier to understand and interpret.
There are many competitive analysis methods. Fleisher and Bensoussan [12] [21] present 46 methods in their review of literature. To classify the 46 methods, we decomposed each of them in terms of the objects they analyzed: eg. cash flow, business model, shareholders, customers, products etc. Fleisher and Bensoussan, classified these objects according to three types of environments: internal, operational and general. These three categories were taken from PEST competitive analysis and are defined as followed [21] .
The internal environment represents all the forces at work within an enterprise and their specific implications in terms of how the enterprise manages performance. Everything comes from within the organization itself: e.g. cash flow, the enterprise's business model, its shareholders, etc. The operational environment represents the industrial environment in which the enterprise operates. This includes competitors, potential clients, new entrants, suppliers, etc. Finally, the general environment represents the enterprise's greater environment and has long-term implications for decision makers, the enterprise and its strategy. By and large, the general environment is beyond the enterprise's influence and comprises political, social, ecological, economic and technological factors. components. Since we believe that the mappable objects of competitive analysis are markedly more present in the enterprise's external environment than they are in its internal environment, we eliminated all competitive analysis methods of the internal environment because they were related only to business problems and not to competitive analysis. This left us with 30 methods of competitive intelligence that could at least partially be automated or improved by geospatial intelligence (see Table 1 ).
Spatial analysis operations
Spatial analysis is defined as reasoning aimed at deducing the characteristics of a phenomenon using spatial data. It also uses both topological and metrical data. In a geographical information system, spatial analysis uses existing relationships between the objects in a database. To this end, the processing uses spatial analysis operations based on operators of which at least one is spatial. The result is used by the user to perform spatial analysis [22] . Few taxonomies exist of the analytical operations that can be made with geographical information systems. This is due in part to the structure of the data on which the operations are based, as well as the field of application for which they have been developed [23] . One of the available classification systems is that proposed by Albrecht [24] , who provides a list of 20 universal operations in geographical information systems (see Table 2 ). Most spatial analyses use a combination of several successive operations. The data are first displayed and then explored in order to discover potential models. If this exploration leads to the identification of models, they will be developed and defined.
Alignment between competitive intelligence and geospatial intelligence
The alignment between CI and GI cannot be achieved directly. This is because competitive analysis methods consist of certain objects that can be mapped and others that cannot. However, spatial analysis operations can only be performed on mappable objects. For example, it is difficult to represent an enterprise strategy on a map. Based on this observation, it is impossible to apply a spatial analysis operation to carry out an entire competitive analysis method. On the other hand, GI can undoubtedly be used to carry out and automate at least a portion of these methods.
We analyzed our sample of 30 competitive analysis methods selected in the previous stage and identified, for each method, their component objects. To determine whether or not each of these objects is mappable, we asked the question, "Can this object be represented by a line (L), point (P) or polygon (Y)?". This resulted in a list of 12 mappable objects (see Table 3 ).
Spatial analysis operations applied to the objects of competitive analysis methods
Now that we have identified the component objects of each method and determined which of these objects are mappable, we will see which spatial analysis operations can be applied to the various objects. Table 4 presents the available opportunities for using each of our spatial analysis operations for each mappable object.
In certain cases, there were potential uses for an operation that we did not consider relevant to competitive analysis, for example using the "proximity" operation on the "shareholder" object. In a competitive analysis, it would be worthwhile to know the proximity of clients, suppliers and competitors, since distance is a key factor for reducing costs, but it is difficult to see how the distance to a shareholder could be important when the goal is to redefine enterprise strategy.
Utility of spatial analysis operations
In order to determine the utility of each spatial analysis operations for each competitive method, we held several brainstorming meetings with three academic researchers specialized in geospatial analysis. This allowed us to identify the geospatial operations that have the greatest potential to support the various competitive intelligence methods. Based on that, we rated the different boxes in Table 4 as "important potential" (1 point), "average potential" (0.5 point) and "very low or no potential" (0 point). We then calculated the total points per line to obtain Proceedings of the 44th Hawaii International Conference on System Sciences -2011 the total score (for a maximum of 12 points). Then we defined the utility of the operations as: "low" for scores of 0 to 4, "average" for scores of 4.5 to 8, and "high" for scores over 8. Our results (see Table 5 ) suggest that 9 of the 20 spatial analysis operations feature a high utility for applying CI methods, 8 present average utility and only 3 offer low utility. It means that an enterprise that wants to improve or automate part of its processs of competitive intelligence analysis with spatial operations, would beneficiate more from the use of spatial operations that have a high score rather than those with those of average or low scores. 
Competitive positioning analysis
Business model analysis
Supply chain management analysis P P P Y P, Y P 6
Benchmarking analysis P P P, Y 7 Shadowing P Y 8
Win/Loss analysis P P Y P, Y 9
Strategic relationship analysis P Y P, Y P P 10
Corporate reputation analysis
Critical success factors analysis
Country risk analysis 
Competitor analysis P P P P, Y x P 25
Customer segmentation analysis P Y L, P 26
Customer value analysis P Y 27
Functional capability and resource analysis
Experience curve analysis Y 30
Growth vector analysis
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Potential of competitive analysis methods
We also reasoned in reverse in order to identify what we believe are the competitive analysis methods that are most appropriate for spatial analysis operations. We took this approach because we believe that it is important to identify the methods most likely to be supported by spatial analyses. When an enterprise needs to make choices among the analyses it wants to finance, it will probably try to find those analyses that best meet its needs and represent the best investment.
To successfully assess the usefulness of each method and in order to define each method's potential, we counted the number of mappable objects in each method, attributing 1 point to each object it contained. This provided a score out of 12 that allowed us to identify the methods that were most likely to be supported by spatial analysis operations.
We defined the potential for GI as follows: a score of 0 represented no potential for GI; scores between 1 and 4 represented a low potential for GI, scores between 5 and 8 were associated with an average potential, and scores of 8 or above indicated a high potential for GI. The analysis identified 28 CI methods with potential for GI: 1 method with a high potential, 10 methods with average potential, 17 with low potential and 2 with no potential. Table 6 clearly shows that the method called "the nine forces" offers the highest potential for spatial analysis. In comparison, "event and timeline analysis" have no potential for spatial analysis. This implies that organizations that want to take full advantage of geospatial intelligence should concentrate its use in the competitive analysis methods that present the highest potential. However, managers need to be careful in their choice of competitive analysis methods. Indeed, every enterprise has specific needs that call for different competitive analysis methods. Managers have to select the appropriate methods to answer these needs and to minimize their costs. It is not because a particular competitive intelligence method has a high potential for geospatial intelligence that it will be the most effective one for the enterprise. Thus, the potential of competitive analysis must be put into context. 
Discussion
This alignment has indicated a strong potential for applications of geospatial intelligence as a way to support improved decision making and, more specifically, strategic decision making. However, this does not prevent us from imagining geospatial intelligence used in support of tactical and operational decision making. Competitive analysis methods produce measured and quantified facts that allow decision makers to better perceive the potential return on investment and therefore minimize the risks in terms of any intuitions they might have.
In addition, our proposed potential for alignment is mainly in the inherent opportunities for environmental monitoring. Indeed, the literature has taught us that one of the primary functions of competitive intelligence is as a way to monitor the competitive environment. Through GI, an enterprise automates CI methods and represents data on maps in a way that allows it to very closely monitor its competitive environment. This close monitoring will allow the enterprise to more quickly identify actions that its competitors take to obtain a competitive advantage, and then respond more effectively.
We should nevertheless point out some limitations of this study. First, we developed our conceptual framework from a subset of competitive analysis methods, the ones we considered most relevant to our study. Even though we have analyzed the main methods, our list is probably not exhaustive. It goes without saying that future studies should validate this theoretical framework empirically. Qualitative methods, such as case studies or even experimental methods, may be used to validate the utility of each method used by enterprises to develop a competitive advantage.
This proposed alignment between geospatial intelligence and competitive intelligence has created several opportunities. First, it constitutes a tool for enterprises that would like to add a geographical dimension to their competitive analyses. Given the methods the enterprise wants to apply, the tool can be used to see which items can be enriched with spatial information, quickly and practically.
To illustrate our argument, we developed many application cases (i.e. examples) to demonstrate the usefulness of our alignment. These cases were created in a brainstorming session with the same three experts (see above for details). In the following paragraphs, we provide two application cases as examples.
First, the competitive analysis method of "competitor analysis", used alone, provides information on the strengths and weaknesses of current and potential competitors. When combined with "spatial analysis", it provides the enterprise with a localization of its current and potential competitors which may guide the enterprise in its future activities (such as opening a new plant or a new point of sale).
Second, the "customer segmentation analysis", provides the capability to divide similar customers in groups based on their demographics attributes such as age, profession and gender. When combined with "multivariate analysis operations" organizations can identify their most important customer's segments and use "spatial search operations" to find out where the same segment of individuals live in a city. This might help organisations to optimize their marketing campaign to target a particular segment of the population that has a high potential to respond positively to its offers.
In order to test the face validity of these application cases, we developed a prototype that we presented to a manager and two experts of the service industry. The prototype allowed users to identify direct and indirect competitors. It also allowed them to identify the most 'dangerous' competitors based on their proximity to the enterprise. The prototype was also used to perform a customer segmentation analysis. It showed the localisation of the actual customers in a city, and showed where similar individuals were living in the city, thus providing users with a list of prospective customer with high potential.
Even though the prototype only contains basic competitive analysis and spatial operations, the users found it very useful. In sum, the potential and usefulness of the combination of competitive intelligence and geospatial intelligence have been demonstrated. The manager and the two experts immediately saw the potential of such a tool to improve their decision making process by automating part of the analysis and by simplifying and clarifying the essential information through graphical reports and other visual representations.
Conclusion
It seems clear that this stream of research deserves to be further developed. GI and CI methods have a key role to play in the data development and interpretation stages. CI will mainly assist in the analysis of this resource following methodologies previously tested with competitive analysis methods. GI can be used in support of competitive analyses, and may present a new side of the information that is easy for decision makers to understand and interpret. While modern enterprises are often home to data cemeteries, here is an intelligent way to process, make the most of, and profit from such data.
